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To  reverse-engineer  the  learning  machinery  of  the  brain  it  is  necessary  to 

date  JnTL“ompul.ions  performed  by  biol^™ 

cSil?tensucTf ‘tie'Mvtdu  J  and  the  mechanisms  of  use-dependent 

synaptic  plasticity. 

Oiir  hvoothesis  has  been  that  learning  is  a  function  not  only  of  the  ffmmn^ 
data  set  but  a^so  otihe  properties  of  the  individual  neurons— espec^ly  *eir 

The  research  has  produced  numerous  publications  and  abstracts  plus 
nresentations  at  Se  veral  matings.  There  have  been  major  technical,  theoreucd, 
Std  e"peren“ai  br"^  The  new  '^^hnology  wm  result 
developments  and  significant  scientific  advances.  Transiuon  try 

been  numerous. 
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responsible  for  the  anatomical  aspects  of  this  project.  , 

•  As  ornmised  we  developed  computational  models  of  all  of  the  pnncipal 
,ypes  oThwS^nemons-C?3  pyraStidal  neurons,  CAl  pyramrdal  neurons. 
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and  granule  cells  of  ihe  seve^^  more  been  submitted 
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or  are  about  to  be  submrtted.  A  dsLrSns  Together,  these  will 
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scientists  to  work  on  aspects  of  th  jg^elooment  of  NEURON,  which  you 
„,ade  very  .mpressn  e  advances  „pons.  you  realize 

Sat  we' hSvT  had  sl^gni^Lnt  iuterlctions' with  and  technology  transfers  to 
'""‘7.uch  of  the 

propemes.  but  more  recent  how°lese  interact  with  various  types  of 

Jyn"  pd“ea^m^rules(16,  17).  There  are  muBgouspge.MJ^^^^^^^ 

.^,t,£  worij^  wh,ch  we  are  conunu 

X-"e^fmrh%o"4m?ent  systems  f.  to  create  learning  systems,  this  has 
been  my  focus.  00014*90-4136,  the  creation  and  simulation  of  model 

neuron!  gave"mL?imir  —  rheTSn!  to“ 

present  ONR  grant  I  bave  been  b  d^  .^p.tm-tPTnporal  learnin_£.  Actually,  it 
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supervised  learnmg.  At  the  synaptic  )evf  .  0/  000^^  nl  18*]  and  this  is 
something  like  a  Hebbian  is  to  understand  how  this  comes 

"o7el;i7?ard;eTSvJ.V;^^^^^^^^  need  .0  know  how  space  and  time 
encoded  using  neuron-like  elements.  j  tK*v 

havebe77tfb7t'i?orha7e'"sturn?s‘^^^^^ 
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cable  theory.  non-linear  membrane 

dvnanu*  mm  L  ci'rcmt  Tetel  m  a  way  that  is  no.  hard  to  implement  and  can 
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fascinaung  manner.  ^  g^tal  data  demonstrating  that  the  postulated 
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'  RoS  M^nka  ^d  Rogeir  Nicoll.  both  top  neuroscientists. 

;-^  ■  srv'j'; 

■Vwa,  S^p^:^s.Vll  accessibility  of  mossy-fiber  synapses  tn  rat  hippocampus.  5oc 
■r'“^'’’calJe;;,fN.T;.C,mbon,.a 

,rjs,  M“ean  Kaufmann- Mamo  CA^^pp.  W- ^  Qualitative 

5  Camecale.  N..  Tsai,  -  classes  of  hippocampal  neurons  in  the  rat.  In 
elecirotonic  comparisons  of  three  classes  o|  mppu  r 

.v.:.roo,Wosv  o/Co,np,,,«.on,^r^.  i«we. Brown,  T  H.  (1991) 
°Dei,Cr,uc'‘jonrrol  of  hebbian  ccmpuiauons.  .4no;yr,r  for 

;’  „.„c°  SscJ'py  "aliows1r;m^ive^Te|aarc^d.^^^^^ 

.rP.iresis.a„ces,nmcdeled^cien.a<egranu,«^^  „  (,pp3, 

M.  rpncScMotonic 'transiomis  in  three  classes  of  rat  hippocampal  neurons.  See  A/eumsri 

,\hu.'  V)  l.>22  1.  M  T  -^nri  Brown  T  H  (1994)  Hebbian  learning  is 

’  1  Tsai  K.  Y..  Carnevale.  N.  T.  ana  arovArn,  i.  n.  vi^y  j 

i.i.r.Us  .cmrclled  by  eleciroiomc  and  input  structure,  .\envork  5.  1-U. 


.i. 


12.  Tsa.  K.  Y..  Camevale.  N.  T..  and  Brown  T  H.  (1994)  Efficient  mapping  from 
neuroanaimnic^to^le^^^^^  •  Biophysical  model  of  a  Hebbian 

synapse.  ^  eds  (1992)  Nonlinear  pattern 

ts.^^'ZaS  A.  M.“'SXme:  B.'  J..  and  Brown  T  H.  (1991)  Elecuotonic  .ransforms 
of  hippocacnp^  neurons. Joe  ^  ^  Confocal  laser  scanning 

m.croscoM  ;e?eais'voUagc-8aied  calciun.  signals  w.thin  hippocanapal  dendntic  spines.  J 

rr"’^Sro'l.n  ri9KbW^^^^^^  in  The  Handbook  of 

Ihcors'  ^,“?5'’g  x*h7i993)  High-spatial  resolution  imaging  of  CaZ+ 

fr'ansiemt'm  Uvinth“"ai  neu?cns  using  con*focal  naicroscopy.  inc  N.urosa  Abnr 

2I  ‘^‘/aife.  D.  B,  and  Brown. T.  H.  (1994)  Meiabotropic  glu^am  receptor  acUvaUon 
.Uduces  Ca2. 

uansicnis  in' hippocampal  brain  slices  J"™8  ““  ““P 

BTown."T  H.  (1994')  AcUvily-dependent  decay  of  CaZ-r  in 

“  Cre"d""A'c.'^Xrg!  z"^  M-.  8™*"’ 

Likelihood  surtaces  illuminate  uncertainty  in  quantal  analysis.  See  Neuroset  Abstr  . 

T  Greenwood.  A.  C..  Xiang,  Z..  Landau,  E.  M.,  g”; 

(1992;  Quanta]  analysis  of  plasticity  in  rat  mppocampdi  luosssy-iuca 

27‘'^^^Greenv.'OOd.  A.  C..  Landaw,  E.  M.,  Kairiss, 

Quanta]  ^malysis  and  model  discrimination.  Soc  Neurosci  Abstr  17.  385. 

Sincerely, 


Thonrus  H.  Brown.  Ph.  D 
Professor  of  Psychology  and 


Cellular  and  Molecular  Physiology 


